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@ Dynamic pricing method and apparatus for communication systems. 

@ A communication system service bOling ar- 
rangement Is described that adapts to system 
loading In resdb'me. As system loading varies, 
one or more individual subscribers unfts(ISU) 
(15,20) of a communication system (8) are pro- 
vided with realtime information on the current 
cost of the communication service. The system 
d^enmines the locations of the ISUs (34) and 
the current loading there between (31) and 
calculates a calling rate (32) based at least on 
the current loading. This calling rate (42) is sent 
(43) to at least one of the ISUs (15) whose 
operator can choose to connect or not connect 
the call t>etween the ISUs t>ased on the cunent 
realtime variable rate. 
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Fteld of the Invention 

The present invention pertains to conmunlcation 
systenis with dynanilc pricing. 

5 

Background of the Invention 

Present communication system pricing methods 
rely on fixed, prepublished pricing t>ased upon call 
duration, call distance, time of day and day of the 10 
week. Based on these parameters, the user can de- 
termine what the f^ce per service wSi be prior to the 
placement of the call. The pricing matrix for k>cal caOs 
is generally gh^en in the Telephone Books flxmi the lo- 
cal service provkier. The pricing matrix for a long dis- is 
tance call is based generally on the sanrie parameters 
but with the call distance being'a larger factor. The 
pricing matrix is of a f bced nature and changes Infre- 
quently. 

A featura generally found in tong distance pricing 20 
structure the practk^ that the cost rata for the call 
Is based on the price structure of the one who origi- 
nates the call. For example, in a call firom Los Angela, 
CA. where the time is 4:00 P.l^. Paciffc Standard 
Time, to New York. NY, where the time is 7:00 PM. 25 
Eastern Standard Time, the cost of the call is based 
on the rate in effect in Ijos Angeles at the time of the 
call, which in this case is the more expensive daytime 
rate, tf the call had or^inated in New York the cost of 
the call would be based on the evening rata, which Is so 
lower than the daytime rate. This ^pe of f bced pricing 
matrix structure is wefl e^blished. Its historical roots 
are a result of the generally fixed nature of the phys- 
teal plant used to provide the servk:e, that is, the wires 
and other transmissfon means have known physteal 35 
locattons. Calls are msKie from one fixed geographical 
locatfon to another. Thus, the associated cost per ser- 
vtee is easDy calculated and publtehed or otherwise 
avaOable to the user of the service. 

Even with published rates there has been a need 40 
for callera to have a simple way to predict the cost of 
calls of different distance and duratton, rather than 
merely waiting for the bUI from the Phone Company. 
Apparatus for this is generally called a Telephone Call 
Metering devtee. 45 

U.S. Patent 4.264,956, issued to John M. Delany 
and U.S. Patent 4,751,728, issued to John M. Treat 
and U.S. Patent 4,122,308 issued to Gerald J. Wein- 
berger et al; describe Telephone Can Metering devic- 
es. Various communicafion baling computatton sys- so 
tems and the like areshown. TTiese devices use or are 
based on the f bced published pricing matrix (descri- 
bed above). Typteally, the user Inputs the caO distance 
(e.g. by Area Code) and call rate ($/mln-Araa Code) 
applicable for the time of day when the call is to be 55 
made, and the device calculates an Bst&nate of the 
telephone charge depending on the call duration. 
With these arrangements the pricing parametere 



are loaded into the Telephone Call Metering Device by 
the user and not by the provkier of servtee. A disad- 
vantege of this is that as rates change due to regula- 
tory or other actions, the Telephone Call Metering De- 
vice must be up-dated by the user or else the dis- 
played coste win not be accurate. Or, if a call is made 
to a regktn not progranuned then no coste can be dis- 
played. The displayed coste are only an estimate of 
the actual cost based on the published cost matrix and 
the time-distence parameters at the time when the In- 
formatton is loaded Into the Telephone Call Metering 
Device. 

Other Telephone Call Metering devices era those 
used with Pay-for-servlce telephones, or as they are 
generally called, 'Pay Phones". Pay Phone systems 
indicate the basic charges for the call via aural or dis- 
play means, so that the user can determine how much 
currency must be deposited before the provider of 
service will permit the call to be completed. In the 
case of a tong distance call from a Pay Phone, the ser- 
vice is terminated after a fbced period of time unless 
the or^lnatlng user deposits within the Pay Phone ad- 
ditional currency to keep the connection open. 

A difficulty with the above descrit>ed approaches 
is that they do not take Into account realtime demand 
for the service. Specif teally, the fbced price matrix on 
whk:h the call charge is based relies on an average 
time-of-day usage assumption and is changed only 
infrequently. Service charges to the user are not re- 
vised on a real time basis. With prior art systems, 
there is no nnechanism for having the call servtee 
charge reflect the real tkne demand for the partteular 
line or set of lines being used. 

The advent of cellular phone systems and in par- 
ticular satellite and/or cdlular telephone systems 
makes it highly desirable to have a service billing sys- 
tem that adapts to system loading in real ttn^ or near- 
ly real time. The number of simultaneous user that 
such a system can handle is generally much smaller 
than with wire line service. This problem Is especially 
severe with satellite cellular telephone systems. As 
system loading varies, it is hfehly desirable to simul- 
teneously vary the rate structure. 

The nature of cellular telephone and date commu- 
nication systenns, especially satellite systems, cre- 
ates a further problem in that users have little or no 
geographical restrictfons on the locatk>ns In which 
they may place calls or recehre calls. The old fbced 
price matrix method used with wire lines of fbced lo- 
cation or with terrestrial cellular systems <rf very lim- 
ited geographical range are diff knilt to apply to satel- 
lite cellular telephone systems and large area terres- 
trial cellular systems. Currently, operators of the sys- 
tems have no way of varying the rates in real time arid 
usere of said systems have no means of knowing the 
instantaineous rate prior to and during the plac^nent 
of a call. 

As used herein the terms "telephone system" and 
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telephone service" are Intended to include both voice 
and date transmission. 

Sumnnary of the Invention 

5 

The forgoing and other probienns are overcome 
and needs sattef led by a method for providing one or 
more individual subscriber unlts(ISU) of a communi- 
cation system with realtnme Information on the cost of 
the communication service by determining the calling 10 
rate based on ISU location and system loading, send- 
ing the calling rate to one or more of the ISUs, and 
thereafter connecting or not connecting a call be- 
tween the ISUs based on a response from the opera- 
tor of the ISU. 15 
The forgoing and other problems are overcome 

and needs satisfied by apparatus for providing one or 
more ISUs of a communication system %vith realtime 
Information on a current calling rate of a communica- 
tion servica The apparatus comprises: means for de- 20 
termining a first location of a calling ISU and a second 
predicted or actual location of a called ISU; means for 
computing a current calling rate based In part on cur- 
rent realtinne usage of the comnmjnication system for 
at least one of the first or second locations; means for 25 
sending said calling rate to one of the ISUs; and 
means for connecting or not connecting a call be- 
tween the calling and called ISU based on a response 
from the operator of the calling or called ISUs. 

In a further embodiment, Infornrwition on a real- 30 
time comlink loading dependent cost adder or cost 
multiplier for the local ISU comlink is sent to the ISU 
wIthcHJt It Interrogating the conrmunlcatlon system. 

Brief Description of the Drawinos 35 

FIG. 1 1s a simplified block diagram Olustrating a 
preferred embodiment of a communication sys- 
tem according to the present Invention; 

FIG. 2 Is a simplified block diagram llustrating a 40 
preferred embodiment of the present Inventfon in 
further detail; and 

RG. 3 Is a simplified flow diagram illustrating the 
operatton of the communication system of the 
present invention. 4s 

Description o f the Preferred Embodiment 

Referring to Rg 1, a simplified block diagram B- 
lustratlng a preferred embodiment of communication so 
system 8 according to the present invention Is shown. 
The operation of oomnminfcatfon system 8 is fliustrat- 
ed as follows: call initiating user 10 entere Into Indhrfd- 
ual subscriber unit (ISU) 15 via keypad 17 a number 
of another ISU 20 to whteh user 1 0 desires to be con- 55 
nected. The term "ISU* is Intended to refer to any In- 
formatton or communicatton devtee or apparatus tfwt 
may be used to communicate informatton, as for ex- 



ample but not limited to a telephone, a cellular tele- 
phone, a fax transceiver, a modem, a computer, or 
other convnunication means. 

ISU 15 transfers the desired telephone number 
being called via comlink 21 to telephone system 30. 
The term "comlink- is intended to refer to any commu- 
nlcatfon linking device or network that any user of the 
system may use to communicate informatfon to tele- 
phone system 30, as for example but not limited to 
optteal links, radio frequency links, wire lines, or other 
communication linking means. A comlink can usually 
handle many simultaneous communications but will 
have a maximum handling capability limited by its par- 
ticular Implementatton. A wirebased comlink may 
serve hundreds of thousands of usere whDe a satellite 
cellular based comlink nwiy serve as few as a thou- 
sand. Telephone system 30 wni generally interface 
with many comlinks. For ease of underetanding when 
reference is made to an ISU using a comlink it fe un- 
deretood that the ISU may only be using a portton of 
the capacity of the comlink and that othere may be us- 
ing the comlink at the same time. 

Telephone system 30 computes the calling rate 
and transfers the rate infornr^on back to ISU 15 via 
comlink 21. the rate Information is indicated to user 
10, for example, via display 16 on ISU 16. Ashorttone 
Is also desirably generated at earphone 18 of ISU 15 
to alert user 10 to the arrival of the rate informatfon. 
A flashing light or dfeplay 16 Is also desirably visible 
on ISU 15 to alert user 10 to the arrival of the rate in- 
formation. 

User 10 may read the displayed rate Informatfon 
and deckle whether or not the call is affordable. If the 
answer Is no, user 10 need do nothing and telephone 
system 30 wQI disconnect ISU 15 after a predeter- 
mined time or user 10 may hang up. The predeter- 
mined time may be selected by user 10 or telephone 
system 30 as a normal part of the communication ser- 
vice. 

If user 10 deckles that the call is affordable then 
user 1 0 presses a "call" or other button on keypad 1 7. 
The button causes a signal to be sent via comlink 21 
to telephone system 30 indfoating that the call is de- 
sired to be connected. Telephone system 30 then 
places the call, via comlink 22 and ISU 20, to user 11 . 

As long as there is a connectfon from user 10 to 
user 11 via telephone system 30. telephone system 
30, optionally, continues to update the rate Informa- 
tion and transfer the rate Information via comlink 21 
to tiie originator and, optionally via comlink 22 to tfie 
receiver of the call. Depending on tfie option chosen 

by tiie user or tfie telephone system administrator (not 
shown), tills may continue until one of ttie parties dis- 
connecte ttie call. This is desirable but not mandatory. 
Alternatively, rather tiian continuously updating ttie 
rate information displayed to one or botfi usere, ttie 
system m^ be set to update ttie rate Indicator at ttie 
ISU only when ttie rate exceeds a particular threshoM 
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amount 

Sometimes user 10 wHI be the receiver of calls^ 
For example, a call fs placed by originating user 1 2 via 
ISU 26, wire line comlink 23, telephone system 30 and 
comlink 21 to ISU 1 5. The rate of the can may not be 6 
displayed on ISU 26. In this instance the rate for the 
call is notof interest to user 12 as the call will be con- 
nected if user 10 answers ISU 15. 

Prior to user 10 answering the call user 10 may 
look at display 16 to see if the rate is acceptable. If it io 
Is not then user 10 simply does nc^ answer ISU 15. 
If the rate is acceptable, user 1 0 answers ISU 15 and 
telephone system 30 continues to update the rate in- 
formatton as before. User 12 may or may not be 
charged the dynamic rate for the call. ISU 26 may not is 
have means for indicating to user 12 the cost for the 
demand t>ased service. In this sltuatkm, the cost for 
the dynamteally based portton of servk^e may be 
borne by user 10, who Is aware of the rate being 
charged for the use of the service. 20 

Another form of ISU is computer 27. Computer 27 
having a need to communicate with con^HJter 28, 
transmits via comlink 24 the telephone number of 
computer 28 to telephone system 30. Telephone sys- 
tem 30 then computes the service rate and transmits .2S 
this informatton back to computer 27 via comlink 24. 
Should the rate fall within preprogramed limits stored 
in menK>ry accessible by computer 27, then computer 

27 sends a signal to telephone system 30 to connect 

the call. Telephone system 30 desirably continues to 30 
update the rate for the call to computer 27 or computer 

28 or txyth as long as the call is connected. 

In the case of a call originating from ooniputer 28 
and endlr^ at computer 27 the system Indteates to 
computer 28 what the charge is for the use of comlink 35 
24 and wire line comiink25, and then computer 28 can 
make a declston of whether to connect the call. When 
only one of the comlinks is a rate variable link, ttie 
computer at either or both ends may be Informed of 
the rate of the call before the placement of the call and 40 
during the call. The t>enef it is where a portable com- 
puter (e.g. computer 27) is communteating with the 
home office computer (e.g. computer 28) then either 
or both computers can make a determination of wfiat 
rate is acceptable. Either computer can poll the tele- 4S 
phone system 30 to determine when the rate for ser- 
vtee is at a level where the system can be utilized ac- 
cording to the guidelines programmed within the re- 
spective computers and cause such calls to be initiat- 
ed. In addition, in the mkldle of a communication, 60 
should the rate rise above the preset range, the call 
can be terminated and later reconnected when rates 
are fower. It is also possible to print the rate and other 
information on a printer (not shown) that could be part 
of computer 27 or 28. 55 

A method and mean: for locating the originating 
and/or receiving ISU is provkled so that telephone 
system 30 can compute the correct rate. Many ISUs 



are very easily located as they are part of the f bced 
wire telephone system and the telephone number in- 
dicates the focatfon of the ISU. For the ISUs that are 
not tied to a fixed focatfon the telephone numt>er 
alone does not klentify the ISU focation. There are a 
number of well known locating arrangements, as for 
example, by use of the cell locatton if the ISU is within 
a limited range cellular system or by use of a global 
posittoning system (GPS) or a combination thereof. 
GPS is a commonly known means of accurately pin- 
pointing the location of a GPS receiver utilizing one or 
nK>re satellites. 

ISU 15 or 20 using corhlink 21 or 22 Incorporates 
geoiocation apparatus and is capable of being located 
by telepiione system 30 or capable of self-locatton 
and transferring such self-k>catlon Information to tel- 
ephone system 30. Alternatively, for cell based sys- 
tems, the presence of an ISLJ within a cell may be suf- 
ficient geoiocation information. In the latter situatfon 
telephone system 30 knows whteh cell contains the 
iSU without the ISU having to iiave any Internal geo- 
locatfon capability 

FIG. 2 is a block diagram of telephone system 30 
of FIG. 1 in more detail. Referring to RG. 2^ a prefer- 
red method for determining rates is described. How- 
ever, this is Intended for convenience of explanation 
and is not meant to t>e limiting. 

Assume ISU 15 utOizes conrtiink 21 to originate a 
call. ISU 15 conrununicates the desired oonnectfon 
number to telephone system 30. Telephone system 
30 comprises utilizatfon analyzer 31, bOling computer 
32, routing system 33 and focation tracker 34. These 
may exist as separate defined hardware modules or 
as functfons created by softvvare programming of a 
general or special purpose computer or a combinatfon 
thereof. . 

When telepiione system 30 receives from ISU 15 
the desired connection number, l.e. the phone numt>er 
of the ISU t>eihg called, ft also receives or determines 
information concerning the geoiocation of both ISU 
15 and the ISU being called. The gedocatton may 
come, for example, from a GPS receiver t>uilt into the 
ISU or by Identifying the cell containing the ISU or, 
should the ISU be of a fixed wire nature, by the area 
code. Location tracker 34 of telephone system 30 de- 
termines the actual locations of the originating caller 
and the destinatfon being called, computes the sepa- 
ration distance (e.g.Km) and transfers distance infor- 
mation or equivalent to billing computer 32 via link 37 
and the location Information, via link 35, to utQization 
analyzer 31 . The focation tracker can be implemented 
using a general purpose computer progranrvned, for 
example, to compute the distance between locations 
using a curved surfoce algorithra The locatfon track- 
er confiputer memory can easily store the known loca- 
tion of the wire lines and the computer can compute 
the location of ttie mobOe ISU or can be informed of 
tiie ISUs' location by ttie ISUs' seif-geolocation capa- 
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biity. 

Utilization anatyzer 31 is conveniently a general 
purpose computer progranvned to nwnitDr ttie cay^d- 
ty usage of the oomlinic network and the routing sys- 
tem 33. It determines tfie amount of capacity being 5 
utilized at the tinrw of the call. If the can is to ISU 20 
utilizing comlink 22 then utilization analyzer 31 may 
consider the toading of comlink 22 as well as loading 
of comlink 21 and convey a composite loading to bill- 
ing computer 32 via link 36. Computer systems for 10 
monitoring communication system loading are well 
Known in the art and used, for example, by long dis- 
tance carriers to determine the manner In which traf- 
f te should be routed In order to provide the maximum 
system utility. 

Blling computer 32, comprising both hardware 
and software, is of the type normalty used in existing 
cellular and other telephone system but with additk>n- 
al modifications so as to: (1) notify the user or others 
of the realtime, current billing or calling rate; (2) allow 20 
the bOiing or calling rate to be variable; (3) aUow the 
users to decide based on current rate Information, if 
the call Is to be placed or accepted; and (4) update the 
rate and notify the user on an ongoing basis. Billing 
computer 32 computes a rate (e.g.$ per Minute) for 25 
the call based, for example, on the distance and cur- 
rent system loading. 

Once billing computer 32 has computed the rate 
to charge, this informatton is sent back to ISU 1 5 over 
comlink 21. The user (e.g. a person or computer) at 30 
ISU 16 makes a decision as to the cost/benefit of the 
call and, if the rata is acceptable, presses a "call" but- 
ton on theJceypad 17 of ISU 15 or makes an equh^- 
lent signal. This response is conveyed via comlink 21 
tobiHlngcomputer32whtehinturncommandsrouting 35 
system 33 to connect the call. Routing system 33 is 
sfrnflar to the type currently In use by the long distance 
carrters and the cellular telephone providers. 

Whfle the call is in progrsss, k>catk>n tracker 34 
continues to track the gedocation of the iSUs. This is 40 
ImpcMTtant as one or both ISUs may be moving and 
may enter locations with a different capacKy e.g. hav- 
ing a different comlink. Should the ISUs move to dif- 
ferent regtons sucti that the capacity or loading of 
corrtihk 21 or 22 chianges, informatkm of this change 45 
is conveyed to utOizatk>n analyzer 31 via link 35. This 
pujulna g^ i at te l B to dtfJiBi g Hl umM ka tea partteular 
probTem in tfte ejfet fn yfpced f i rl nnn H l fc rf a l y jlBin j as 
the handoff between cells, or con^lnks as they are 
called herein, does not always occur due to some so 
coHDlinks being at maximum utilizatton. The utHizatlon 
analyzer 31 continually monitors the capacity of corn- 
links 21 and 22 and conveys changes in capacity utfl- 
hcation to the bUling computer 32. When the capacfty 
utnizatlon changes, bining computer 32 recomputes 55 
the rate. When the rate changes, blling compute 32 
notifies the users via connlink 21 and or comlink 22 of 
the new rate. This process continues untfl the call is 



terminated. The frequency with which rate Informa- 
tion is updated to the user is usefully In the range of 
once every thirty seconds to once every hour, prefer- 
ably about once every fbrty-f h^e seconds to once ev- 
ery fh^ minutes, and more typically about once a mln- 
ute. Further, the update frequency may increase as 
the rate and/or rate of change of the rate increases 
and decrease as the rate and/or rate of change of the 
rate decreases. 

If the call is to a f bced locatton, e.g. a terrestrial 
wire telephone exchange and wired subscrtt>er unit, 
utilization analyzer 31 need only analyze the loading 
of comlink 21 and convey this informatton to bQIIng 
computer 32 via link 36. Alternativety should a "con- 
ference call" to or between more than two ISU's simul- 
teneousty be desired the Utilization analyzer may 
need to analyze every comlink and compute a com- 
posite loading. Loading is the amount of communica- 
tion dapacity being used at that time between the call- 
ing and called locations. 

FIG. 3 shows a simplified flow diagram of the 
process that occurs in telephone system 30. The proc- 
ess starte with block 40 when a user enters a number 
to be called into the iSU. 

The origination and destinatton lnformatk>n is 
transferred, as indicated by arrow 41, to block 42 
where the telephone system determines the rate in ef- 
fect at that time based on loading between the or^g^ 
nating and destination locatbns of the call. The sys- 
tem loading lnfdrmatk>n is generated by utOizatkin 
analyzer 31 of telephone system 30. The distance of 
the call is also determined from information provided 
by location tracker 34. Utilizing this Information the 
rate of the call (e.g.,$ per minute) is calculated by bill- 
ing computer 32 of telephone system 30. 

The rate is transferred, as Indicated by arrow 43, 
back to the users' ISU, In block 44 where the rate 
(e.g.,$ per minute) disfriayed to the user. In block 45 
the i^er makes a determination of whether to Initiate 
the can based on the rate presented. Should the user 
decide that tfie call Is too expensive, as shown by ar- 
row 47, the user merety hangs up, as hn block 57. 
When ttie user hangs up, as indicated by block 57, tel- 
ephone system 30 terminates ttie.call, as Indicated by 
block 58. At ttils point ttie process ends. I.e. block 59. 

Should ttie user determine ttiat the rate of ttie call 
Is acceptable then the user acknowledges accep- 
tance. asMfc^ted by arrow 46 to block 48. Block 48 
causes ttie ISU to notify telephone system 30 ttiat ttie 
call to be connected. Telephone system 30 then 
connecte ttie call, as in block 49. 

While the user oomntunteates as indicated in 
block 50, various actions are occurring In telephone 
system 30, as shown by block 51. Utilization analyzer 
31 continues to monitor the system toading. When a 
change in ttie loading occurs, new system loading In- 
formation Is passed to billing system 32 which deter- 
mines a new rate for the service and transmfts ttie 
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new rate back to the users' ISU. The rate indicated 
to the user via the iSU as shown in t>lock 52. 

In bkock 53, the user makes a determinatton of 
whether to continue the call based on the bidteated 
rate or may choose to Ignore the rate entirely. Should 5 
the user deckle that the rate is no tonger cost effec- 
tive, as indicated by arrow 47', the the user merely 
hangs up as shown in bk>ck 57. When the user hangs 
up, i.e. block 57, the telephone system 30 terminates 
the can, as shown by block 58. At this point the proo- io 
ess ends, as shown by block 59. Should the user 
choose to continue, as indicated by arrow 54, the user 
merely continues to use the ISU, as shown by block 
55. At this point the process from bk>ck 51 thru block 
55 repeat at intervals determined, for example, by tel- is 
ephone system 30. Arrow 60 shows the path from 
block 55 to block 51. 

When the user completes the call, i.e., block 56, 
then the user hangs up, block 57. When the user 
hangs up in block 57, telephone system 30 terminates 20 
the call in bk)ck 58. At this point the process ends in 
block 59. 

In a preferred implementatton the caO rate is com- 
posed of a base fee for long distance access plus or 
times a charge that is based preferably on the dis- 26 
tance and loading, where toading is a number arrived 
at by analyzing the conmunicatkMi system capacity 
utilization at one or both ends of the call and/or in be- 
tween. That Is. for a call placed from a low demand 
area to. a low demand area the call win have low toad- 30 
Ing and thus have a minimal rate. For a call placed 
from a kiw demand area to a high demand area then 
the loading wOi tie substantial and, thus, the rate of the 
call wDI be higher. For a call firom a high demand area 
to a low demand area then the toading wDI also be $$ 
substantial and, thi^, the rate of the call will also be 
higher. For the call placed from a high demand area 
to another or the same high demand area the toading 
wiU be even greater and thus the rate wDI be stBi high- 
er. The intent of the loading variable rate Is to encour- 40 
age the use of the services in non-peak usage perkxls 
in realtime. This is accomplished by provMing lower 
realtinDe rates when loading is small and by higher re- 
altime rates discouraging i^e of the system when the 
conmunicatlon systems capacity is at or near rhaxi- 46 
mum utilization. 

TTie user of the service is desirably provMed w^ 
the cost of the service (l.e. the call rate) In realtlnDeJi^t 
prior to and, optionally, during the call. This feature 
whereby the user knows the charge rate for the call in 60 
realtime prevkles various other benef ite as well. 

For example, the usere* ISU can be set to auto- 
matically poll the communteatfc>n system and place a 
call when the rate felte below a first predetermined 
rate or to terminate the call when the rate exceeded 65 
a second predetermined rate. In additton, the user of 
the servtees can have an Immediate billing f6r the ser- 
vk:es shouki they so desire. The later would be of im- 



mediate use in connectton with pay telephones. Com- 
munication systems as currently implemented do not 
aDow for the most eff k:ient use of the equipment Dur- 
ing periods of heavy use not all usere may t>e able to 
complete their calls. Further the prior art does not pro- 
vide a means to dynamicaOy change prices to encour- 
age the use of the service when demand is low nor are 
there means for the user to determine the availability 
of the service nor make a chotee on rates. These 
problems are overcome by the present invention. 

In a further embodiment the loading senstlve rate 
may t>e divkled into, for example, two componente of 
charges, a first charging rate or premium for use of the 
local comlink depending on the system and/or local 
comtink loading and a second charging rate based on 
the usual calling distence and time parameters. The 
first rate may be an adder or a rate multiplier. The sec- 
ond rate can be substenitlally Independent of the load- 
ing dependent rate. This formulation of the rate avokis 
the ISU having to poll or call the telephone system to 
determine the loading dependent parametere. 

For example, the rate for tocal comlink 21 is con- 
stantly or periodically broadcast using an available 
paging channel of communication system 8 or during 
unoccupied signalling segments of , for example, a 
time nrujltiplexed signal. Thus, user 1 0 of ISU 1 5 would 
merely turn ISU 15 on and dteplay 16 would display 
the current rate for use oflocal comllnk21 or other ca- 
pacity limited porttons of the system. The arrival of the 
rate may be indk:ated by an annunciator, e.g., a flash- 
ing light and/or an audible tone. User 10 may read the 
displayed rate and deckle whether or riot the adder or 
multiplier for the capacity limited portions of the sys- 
tem, e.g., the tocal comlink, is affordable. If the an- 
swer is no, user 10 does nothing. The ISU continues 
to receive the rate and display the updated rate as 
long as It is on. If user 10 decides that the local com- 
link input rate Is affordable then user 1 0 entere the de- 
sfred connection numt>er on keypad 17 and the sys- 
tem calculates the total call rate teased on tiie location 
being called, as has been prevbusly described, and, 
after user appfx>val, connecte the call In the manner 
described eariier. It is easity seen that user 10 could 
Just as easily be computer 27 with the appropriate pro- 
gramming. 

Having thus described tiie present Invention, It is 
apparent ttiatthe present invention provkies a meth- 
od and means whereby the user of the communication 
service is informed of tiie realtime, loading variable 
costing rate or cost premium of telephone communi- 
cation service Immediately prior to and optionally, 
also during a call. The costing rate or cost premium Is 
dependent on the demand for service at that particu- 
lar time for the caller or the receiver or t>oth, depend- 
ing on the circumstances. 

While the invention is described with specif to pre- 
ferred embodiments, it is evkient that many alterna- 
tives and variations wOl be apparent to those skilled 
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in the art based on the description h^ein. More spe- 
cif icafly the invention has been described for a partic- 
ular satellite conununlcation metiiod, although the 
method is directiy applicable to other communication 
systen^, as well as to automated data communication 
systems and other personal communication devices. 



Claims 



2. The method of daim 1 or daim 4, where said step 
of computing a current calling rate (42) compris- 
es; 

computing a current calling rate based in 
part on a distance between the first and second 
locations (37). 



10 



1. A metiiod for providing one or more Indh^dual 
subscriber units (ISU)(1 5. 20) of a communication 
system (8) with realtime information on the cost 
of a comnunication service, comprising: 

determining a first location of a caOing ISU is 
(15) and a second predicted or actual location of 
a called ISU ((20); 

computing a current calling rate (42) 
based In part on current realtime usage of the 
communication system (8) for at least one of the 20 
first or second locations; 

sending said calling rata (43) to one of said 
ISUs (15, 20); and 

thereafter connecting or not connecting a 
can between the calling and called ISU based on 25 
a response (45) from one of tiie calling or called 
ISUs. 



30 



35 



3. The metiiod of daim 1 or daim 8, where said 
sending step comprises; 

conveying said current calling rate to the 
JSU and displaying ttiereon said current calling 
rate(44). ^ 

4. A method for providing one or more individual 
subscriber units(ISU)(15, 20) of a communication 
system (8) with realtime information on the cost 

of a coinvnunication service before or after a con- 45 
nection behveen the called ISU (20) and the call- 
ing ISU (15) has been made, comprises: 

determining a first location of the calling 
ISU and a second location of the called ISU (34); 

computing a current calling rate (32) so 
based in part on currant realtime usage of the 
communication system (8) for at least one of said 
first or second locations; 

sending said cunrent calling rate (43) to 
one or all of said ISUs; and 55 

tfiereafter continuing or not continuing a 
can between tiie calling ISU and called ISU based 
on a response from one of said calling ISU or 



called ISU (45). 

5. A method for providing one or more computer 
based individual subscriber units(ISU)(28, 27) of 
a communication system (8) witii preprogramed 
limits that permit one or mors of tiie ISUs to de- 
termine ¥^ether the realtime rate of a communi- 
catfon service is witiiin acceptable limits (44) and 
responding whether to accept or reject a connec- 
tion (45) and thereafter continuing or not continu- 
ing a call between tiie calling ISU and tiie caHed 
ISU based on a said rate staying wittiin a second 
limit 

6. An apparatus for providing one or more individual 
subscriber units(ISU) of a communication system 

^ (8) with realtime information on a current calling 
rate of a communication service, comprising: 

means for determining a f bst location of a 
calling ISU and a second predicted or actual lo- 
cation of a called ISU (34); 

means for computing a current calling rate 
based In part on current realtime usage of said 
communication system for at feast one of said 
first or second locations (32); 

means for sending said calling rate to one 
of said ISUs (33); and 

means for connecting or not connecting a 
call between said calling and (^led ISU based on 
a response from one of said calling or called ISUs 
(17). 

7. Apparatus for providing one or more ISUs (15, 20) 
of a communication system (8) witti realtime infor- 
mation on a cost of a communication service, 
comprising: 

means for redetermining a first location of 
a calling ISU and a second location of a called 
ISU (34); 

means for recomputing a current calling 
rate based in part on current realtime usage of 
said communication system for at least one of 
said f hrst or second locations (32); 

means for sending said calling rate to one 
ofsaidlSUs(33);and 

means for continuing or not continuing a 
call between the calling and called ISU based on 
a response from one of said calling or called ISUs 
(17). 

8. A method for providing one or more individual 
subscriber units (ISU) of a communication system 
witfi realtime Information on ttie cost of a commu- 
nication service, comprising: 

computing an input current calling rate or 
rate multiplier (32) based in part on current real- 
time usage (31 ) of a multiuser portion of ttie com- 
munication system to which said ISU has access; 
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sending said cailing rate or rats multiplier 
to at least one iSU(33). 

9. The method of dabn 8, further oomprisfng, receh^- 

Ing from said ISU Identification (1 5) of a destina- 5 
tion desired to be called and thereafter computing 
a total calling rate (32) including said input calling 
rate or rate multiplier and a further calling rate re- 
lating to said destination being called. 

10 

10. The method of daim 8, where said computing 
step comprises avnputing an input calling rate or 
rate multiplier proportional to the number of cur- 
rent users of a multiuser comlink of the conrunu- 
nlcatlon system within which said ISU Is located 15 
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@) Dynamic pricing method and apparatus for communication systems. 

@ A communication system service billing ar- 
rangement is described tfiat adapts to system 
bading in realtime. As system k>ading varies, 
one or more indivickjai subscribeis units(ISU) 
(15^) of a communication system (8) are pio- 
vided with resdtime infonnation on the cunent 
cost of the communlcatton service. The system 
detennines the tocations of the ISUs (34) and 
the oirrent bading there bebveen (31) and 
calculates a calling rate (32) based at least on 
the current k>ading. This calling rate (42) is sent 
(43) to at least one of the ISUs (15) whose 
operatCM- can choose to connect or not connect 
the call between the ISUs based on the current 
realtime variable rate. 
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